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D scriptlon 

FIELD OF THE INVENTION 

5 [0001] The present invention is directed to an aqueous anionic potyurethane dispersion as a basecoat for the mul- 
tilayer coating of an automotive vehicle, more specifically it is directed to an anionic polyurethane dispersion post- 
extended with a compound containing at least two oxirane groups. 

BACKGROUND OF THE INVENTION 

10 

[0002] Multi-layer coating systems were developed to satisfy a need for improved aesthetics of the coatied substrate. 
By applying a relatively thin pigmented layer, termed the "basecoat", and then overcoating with a thicker, umpigmented 
layer, termed the "clearcoat", it was possible to achieve a glossy coating with an appearance of depth that has commonly 
been called "the wet look". 

75 [0003] Multi-layer systems have been utilized to coat automobiles for a number of years, but the early development 
of these systems employed organic solvents. As environmental regulations became more stringent organic-borne sys- 
tems became less desirable. The recent research emphasis in the area of multi-layer systems, especially basecoat 
systems, has focused on the development of water-borne systems for multi-layer coatings. 

[0004] In particular, as organic-borne systems were formulated to require less and less organic solvent, becoming 
20 known in the industry as "high solids", coating, it became obvious that the appearance, in particular the metallic effect 
of coatings containing flake pigments, suffered with the increase in solids. One of the opportunities which water-borne 
systems presents is that of improving on the metallic effect in a coating which complies with the restrictions on volatile 
organic content (VOC). Water-borne systems, however, resulted in other problems. 

[0005] The requirements for the rheology of automotive coatings during application and curing steps are rigorous. 

25 in the past, rheology control agents have been relied on to provide desired application properties such as prevention 
of sagging, proper edge coverage, proper orientation of metallic flake used in the coating, and so on. The range of 
rheology control agents suitable for automotive water-borne coating is limited. In many cases the rheology control 
agent which can be used are difficult to disperse or show poor stability. Some rheology control agents which were 
successfully used in organic-borne coatings have been adapted for use in water-borne coatings, such as the microgels 

30 in the invention of Backhouse, U.S. Pat. No. 4,403,003. But these microgels have the deficiencies of being ardorous 
to make and difficult to stabilize. 

[0006] The U.S. Pat. No.4,822,695 discloses a method of forming a multilayered coating on a substrate, wherein an 
aqueous polyurethane dispersion is used comprising the reaction product of an isocyanate functional prepolymer and 
a polyamine. One disadvantage of this method is that even residual amounts of the polyamine in the coatings will cause 

35 yellowing and other undesirable effects. 

[0007] U.S. Pat. No. 4,880,867 discloses an aqueous coating composition comprising a mixture of an acrylic disper- 
sion and polyurethane dispersion which can be applied by electrostatic spraying. But the acrylic polymer is prepared 
by solution polymerization at high molecular weights before dispersion. High levels of solvent are required to perform 
the solution polymerization at reasonable viscosities. In order to obtain a low VOC coating it would b necessary to 

40 distill out the organic solvent that is in excess of what is needed for a stable dispersion. It is also necessary to add a 
commercial thickener to function as the rheology control agent to obtain the desired appearance of film. 
[0008] In U.S. Pat. No. 4,826,894 aqueous dispersions containing blends of polyurethane-ureas and epoxy resins 
are disclosed. The document EP-A-201715 is related to primer compositions containing a mixture of a polyurethane 
resin containing carboxyl groups ans a compound having at least two epoxy groups per molecule. 

45 [0009] In addition, in a multilayer coating system it is necessary that the basecoat have "strike in" resistance. By 
"strike in' resistance is meant the ability of the basecoat to resist attack by the solvents in the topcoat composition. 
The strike in is a problem because the automobile manufacturers generally wish to apply the topcoat composition in 
a color plus clear system by a "wet-on-wet" technique. By this is meant that the basecoat composition is applied to the 
substrate followed by the topcoat composition and then a single baking step is utilitzed to cure the composite coating. 

so The topcoat "strike in" to the basecoat is particularly undesirable since it adversely affects alignment of the metallic 
pigment. In highly pigmented colors the nonmetallic pigment particles can provide the physical barrier to prevent strike 
in. But in silver and light metallic colors there is insufficient pigment to prevent strike in. The rheology control agent or 
a filler pigment must be used to prevent the strike in. 

[001 0] The post-extended anionic polyurethane dispersions of the present invention satisfy the needs for rheology 
55 control and strike in resistance in a waterborn coating. In particular, they provide excellent metallic flake orientation in 
a basecoat or one coat topcoat composition. In addition, they overcome the problems of difficulties of dispersion, 
instability, deleterious presence of emulsion polymerization surfactants, and high volatile organics content encountered 
with other compositions; as well as the complicated preparation procedures of sterically stabilized dispersions. 
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motive coating system wh.ch .mpaTTs excellent rtj«9f» comprising this aqueous poly- 

the polyurethane dispersion and a substrate coated therewrth. 

SUMMARY OF THF INVENTION 

m -o,ectso,the P res = ^ 

steps of (a) preparing a polyurethane resin ^^^^^l.^^ partial* neutralized 
said polyurethane resin with a tertiary amine « "^SSS^ h water to obtain a polyurethane dispersion, 
polyurethane resin, (c) dispersing the sa,d neutralized P^^^J '"J^, two oxira ne groups, and (e) reacting 
(d Iddingtothesaidpo.yurethanedispers.on an organ compound, wherein the mo.ar 
U carboxylic acid groups o, the *^J**fZ£ STiTfiS. reaction between the carboxylic acid 
ratio o. carboxylic acid groups to ^J^ m J^^] naaM completion. 

groups and the oxirane groups is carried I from 30 A to M 00 ^ of mem k ethane 

[0013] The objects are further achieved by a basest ~£P'^^^ having carboxylic acid 

dispersion produced by a process comp«s«ig the steps of (a) ^e^^^^^ 
groups, (b)completelyor P artial.yneutr^ 

?oobtainacomplete.y or partially ^^^^^S^S-ne dispersion an organic compound 
in water to obtain a pofyurethane ^^^^^^S^ of the dispersed polyurethane resin 
having at least two oxirane groups and ^^^^^ J 6 groups to epoxide groups is from 20:1 to 
with the said organic compound, wherem he mola -mo 9 p js ^ from ^ t0 100 % of the 

1:1 and the reaction between the carboxylic ^«W^£JJJJ« fs a|kyds epoxies> 

theoretical completion. B) a crosslink se 

omprising the steps of (a) preparing a P?^ a ^ 

neutralizing the said pofyurethane resm w,th a ^^^SSS resin in water to obtain a polyurethane 
neutralized polyurethane resin, (c) dispersing ^^^^S^ami having at least two oxirane groups. 

completion. 

DETAIj cn DESCRIPTION QF THE INVENTION 

poi 5] Suitable polyurethane resins according to the invention are obtainable by reacting 
iii) a polyisocyanate. 

♦ in that thfl reactive hydrogen functionalities of (i) are se- 
[00161 FuOOe, P-.ter-e0 ereOodiroenls are cha.acl .nz« *• «»•* COmpOUnC ' 
Lit- me W coneietieo ol hydroxy! gw ™J™Z£££» «* •» ««<■* cw ° u ™' f,l) ' S 8 

JS5, O^^poun*,,^^ 
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[0020] Preferred dia ™^^^^^ and a t leas, two active hydrogen functionalities. Car- 

[0021] Orgamc compounds (.. have n ™! t c °"!.! C J! a 9 J.! l8 P s rt , orjd groU p S . Preferred is the carboxylic acid group, 
boxylic acid, sulphonic acid, ana pnosphonjc acd « w - xamoles for active hydrogen functionalities. Suitable 
Hydroxylgroupsandprimar^ 

^Khy to C S 

acid and 3,4-diaminobenzoic acid. 

SS « - an *' aroma,te 

anates containing at least 2 isocyanate groups per ™'|* u ' e . are trimethylene diisocyanate. tetrameth- 

[0024] Examples of aliphatic diisocyanates useful diisocyanate. ethylethy.ene 

tures thereof. invention are the biuret of hexamethylene diisocyanate and 

pOX-OMM .™ or oyCoailpha,* donate, Parted pret.rrod is isopnorone 

mixtures thereof to form the final polyurethane. the SQ|vent , 0 

^3lf Thenar ratio o, the hydrogen functionality of component (i) and (ii) to the isocyanate group of (iii) is from 
X™u?arS 

8,000 to about 20.000, and most preferably from about 10,000 to „ from about 5 to about 

[0033] The component (ii) is used in an ^™^%^J^T?n^ 80 mg KOH/g. 
230 mg KOH/g. preferably from about 7 to about 1 56 mg KOH/g most ^ Jfe W » and/or 
[0034] The reaction may be carried out in the presen ce °'^ a ' y ^ 

amines. Organic solvents which do not contain ^ forma . 

in a liquid state and improve the react,on tW^»«^ tSTiiJt^ «^ as methyl ethyl ketone and 
mide. esters, ethers such as diethylene glycol dimethyl '^^T^^^ ether esters, chlorinated hydro- 
i acetone, ketones substituted with methoxy groups such » T^jJJJJ^^ hyd rogenated furans, aromatic 
carbons, aliphatic and a.icyclic hydrocarbon PJ™'^^^ and should be sufficient to 

hydrocarbons and mixtures thereof. The quantity ^J^JSLIssSficiert to use from about 5 to about 50% 
,o y rm a prepolymer f the solids content, 

by weight of solvent, preferable about 20 to meth , propyl ket one. and methyl isobutyl ketone. 
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M,,ne*,a,,za,ion. m ep«yore^ 

,0037] An organic compound haSSat lend two ototam .groups .s > add. Lmples ar. diglyeidul 
* ano triglycidy, .the- o. <*». Irk* and ^^.J^^^^^coTSo^Slyc* diprop,.. 

.rlglycjdyl other, ol Inmathylol propane. InmelhyM .thane , and ^ |0( example ln 

p&f SuuaOle denudes o, cycWttotano o»doa ^'SS s 'SS»»WC«»p«^P.b- 
a brochure Cycloallphatie Epoxid. Systatns con * de5crib8d m .,e«, at. ERL-422, . ERL- 

5? StS5 « S^SSSrSSSSS ^ > a Iriepoxide, on*, « ,-ado name 

allow tha leacllon to ptoooad with an economy ojtam | om olated in a water-born. Oasacoat along 

[00431 The aqueous polyurethan. disperse descr ,bed aboea ean_ ba , c|es 
with a gtind tasin. a otoaelinking agon, pigments^ *>te pwnanu auoh as a£m nu ^ ^ ^ 

agents, water, tillers, sunactanle, alabtlizera. P aucMta wemng =9»^™P 8» 

pimete. catalyete and optically. ^dSS arein' ie mixed w«h a coeelinKing 

^^iSeXra^d^ 

sition - . ^eii«u 0 r nr rmsslinkina aqent had two or more functional groups which 

[0046] A compound which factional as a c osshr ike monomeric or polymeric. The polyurethane 

are reactive with the functional groups on the es in ^"^^J,^ can react with either hydroxyl or carboxyl 
dispersion ot the present invnet.on may be used Wlth ^™ aminoplast resins, isocyanate or blocked 

groups. Examples of crosslinkers which are reactrve ^l^^^Z ooe preferred aminoplast resins 
fsocyanate-containing compounds, one preferred cross.! nker ^^^^^.tM^ from the reaction 
are aldehyde condensation products of melamine. urea, and s ^^^J^ efmed . However, condensation 

products of other amines and amides can alsobe rj^*^^^^^. and aryl-substituted melamines. 
triazoles. guanidines, guanamines and alky -j ^^^^^U^. Jmoguanamine, acetogua- 
Some examples of such compounds are *»^f^^S^T£S^ 5-tria ine. 3 5-diamino-triazole, tri- 
namine. ammetine. 2«ho.or-4,6-dia mmo-1 .3.5-tnaz.ne. ^^^^^^ an dthe like, 
aminopyrimidine, 2-mercapt<Ho.6-d.am.nopynm.d.ne • 2 ^^^^J^Z conden sation products can be made 
[0047] While the aldehyde employed is most SS^SSSSl. '"Sural, and others, 

orm other aldehydes, for example, acetaldehyde, c ^^^S^w^ groups, and in most instances 
[0 048] The amine-aldehyde <™ densa ^ pLde organic solvent-solub.e 

at least a portion of these alkyolo groups are ether fted l by a react™ won a p|o> 

SZ'ZZSSiSSL which ia tea*. * oarhoxyl groo P , — n,.ning expound. Theaa 
compound may be monomers or may be. for example, functional acrylics P y 

include the residue of a 
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KST TeTe auffs or pigments may be inorganic or organic, (or exampie, grift, carbon black, <*™fe 

Lorporated into the basecoat. Si 52^^22. areme hydrophobic 

Mud. .he turned silica £££ ^rSSZ CoSemtioo, FranSurt. German,. Another -he- 
silica compounds, ior example Aerosil R972, available irom ueu ue J" , |lhium TOg . 

S? TSiS^nPeS'a^e basecoa, is irom about ,0 to about e0% by weight, preterabi, trom 

vention) before a cotaing formulation of the P^*™^**^^^ or plastic substrate in one or two 
,0059] The basecoat Sab SSS Manufacturing Corporation, 

coats using for example an air atomized (Bmks Model 60 spray^ gun, jwa „ d e | ectrostati . 

Frankling Park. 111).. or by using other conventional spraying means. The basecoat may also oe a PP 

off), or alternatively, a clearcoat may be ™ *»* be useT^Tknown unpigmented or other transparently 

K ^ui 70% forming resin and of about 30 to about 70% vojat, e o.ganjcsoWe . ^ 
[00 62] After the clearcoat is SSfiT*. multUayered coating, 

multi-layer coating and to dnve the small a ™ un{ ?' es, ™?™° ' ""J* of abou t 10 to about 60 minutes at a tern- 

a sssssss ir tel. „ _ .» . 

composition with a different principal polymer to function as a rheology control agent. 
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[0064] The basic criteria which Dnsidered to be of greatest importance in e^^ling the quality of metallic effect 
in a coating are: (1) the brightness when the coating is viewed at an angle of 90° ToThe plane of the surface, (2) the 
brightness of the coating when viewed at oblique angles, and (3) the evenness of the metallic effect (i.e., lack of mottle). 
Properties (1) and (2) can be measured by goniphotometry For example, a method had been developed at BASF 
5 which uses a Datacolor ( ) model GPX-111 goniospectrophotometer. This instrument has a fixed incident light 
angle of 45°. The detector for the reflection intensity can be varied between 20° and 70° from the specular reflectance 
angle. It was determined that better metallic effect can be correlated to a greater decrease in the reflected intensity al 
low angles from specular. A relation was developed which adequately differentiated between observed metallic effects 
of standard panels. This rlation is described by the equation. 

10 

C=[(L*25 9 -L # 45° )/(L*45 0 -L*70° )]x1 00 

where L* indicated the light intensity in color space at the angle of measurement. 
15 [0065] This measurement is quantitative and reproducible. It will be used in the examples to indicate the degree of 
metal effect evident in the examples. 

Example : 

20 Example 1 

Anionic Aqueous Polyurethane Dispersion 

[0066] The polyurethane resin was prepared by loading a suitable reactor with 700.0 g (1 .000 equivalents) polyester 1 , 
25 14.2 g (0.273 equivalents) neopentyl glycol, 433.0 g (0.642 equivalents) dimethylolpropionic acid, 244.8 g (2.203 equiv- 
alents) isophorone diisocyanate, and 300 g methyl isobutyl ketone. The contents of the reactor were heated to reflux 
(130°C). The reaction was allowed to proceed at reflux (130°C). The -reaction was allowed to proceed at reflux for 
four hours and fifteen minutes. The measurement of residual isocyanate indicated then that all the hydroxyl groups 
had been consumed. The heat was turned off and 29.8 g (0.284 moles) diethanolamine were added. After stirring for 
30 five minutes, 28.6 g N.N-dimethylethanolamine (0.321 eq.) and 19.8 g deionized water were added. After mixing, 
2400.0 g deionized water were added over the period of about 15 minutes. Heat was then applied and distillate was 
removed until the temperature reached 99.5°C. The batch was then cooled and 240.8 g butanol was added. The weight 
non-volatiles (NV)=28.9, and acid number per non-volatile (AN/NV)=20.2 mg KOH/ g NV. 

35 Example 2 

Post-Extended Anionic Aqueous Polyurethane Dispersion 

[0067] The prepared polyurethane dispersion described in Example 1 was then post-extended by loading 505.9 g 
40 of the polyurethane dispersion (1 46.0 g N V, 0.0526 equivalents acid) to a suitable reactor and adding 5.8 g (0.033eq.) 
DFR 736 2 . The mixture was heated to 90°C. The temperature was held there for about three hours, after which the 
measured AN/NV of 9.2 mg KOH/g NV indicated the epoxy/acid reaction was 84% theoretically complete. The non- 
volatiles were measured at 30.1%. 

45 Example 3 

Post-Extended Anionic Aqueous Polyurethane Dispersion 

[0068] The prepared polyurethane dispersion described in Example 1 was then post-extended by loading 504.0 g 
so of the polyurethane dispersion (145.4 g NV, 0.0523 equivalent acid) to a suitable reactor and adding 8.8 g (0.050eq.) 
DER 736 2 . The mixture was heated to 90°C. The temperature was held there for about two and a half hours, after 
which the measured AN/NV of 4.5 mg KOH/g NV indicated the epoxy/acid reaction was 80% theo. complete. The 
nonvolatiles were measured at 30.8%. 



55 
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Example 4 

Anionic Aqueous Polyurethanr Dispersion 

5 [0069] The poiyurethane resin was prepared by loading a suitable reactor with 700.0 g (1 .000 equivalents) polyester 1 , 
20.2 g (0.389 equivalents) neopentyl glycol, 43.0 g (0.642 equivalents) dimethylolpropionic acid, 244.5 g (2.201 equiv- 
alents) isophorone diisocyanate, and 300 g methyl isobutyl ketone. The contents of the reactor were heated to reflux 
(1 31 °C). The reaction was allowed to proceed at reflux lor four hours. The measurement of residual isocyanate indicated 
then that all the hydroxy groups had been consumed. The heat was turned off and the batch was cooled to about 80°C. 

10 19.0 g (0.181 moles) diethanolamine were added. After stirring for five minutes, 28.6 g N,N-dimethylethanolamine 
(0.321 eg.) and 18.1 g deionized water were added. After mixing. 2499.0 g deionized water were added over the period 
of about 15 minutes. Heat was then applied and the distillate was removed until the temperature reached 99.5°C. The 
batch was cooled and 239,6 g butanol were added. The weight non-volatiles (NV)=28.0, and acid number per non- 
volatile (AN/NV)=1 9.0 mg KOH/ g NV. 

75 

Example 5 

Post-Extended Anionic Aqueous Poiyurethane Dispersion 

20 [0070] The prepared poiyurethane dispersion described in Example 4 was then post-extended by loading 503.0 g 
of the poiyurethane dispersion (140.8 g NV, 0.0457 equivalents acid) to a suitable reactor and adding 5.6 g (0.031 8eq.) 
DER 736 2 and 197.1 g deionized water. The mixture was heated to 90°C. The temperature was held there for about 
six hours, after which the measured AN/NV of 9.0 mg KOH/g. NV indicated the epoxy/acid reaction was 70% theo. 
complete. The non-volatiles were measured at 21.0% 

25 

Example 6 

Post-Extended Anionic Aqueous Poiyurethane Dispersion 

30 [0071] The prepared poiyurethane dispersion described in Example 4 was then post-extended by loading 509.1 g 
of the poiyurethane dispersion (142.5 g NV, 0.0482 equivalents acid) to a suitable reactor and adding 5.7 g (0.0368eq.) 
Heloxy 5048 3 and 1 75.0 g deionized water. The mixture was heated to 90°C. The temperature was held there for about 
four and a half hours, after which the measured AN/AV of 5.0 mg KOH/g. NV indicated the epoxy/acid reaction was 
95% theo. complete. The non-volatiles were measured at 21.9%. 

35 

Example 7 

Post-Extended Anionic Aqueous Poiyurethane Dispersion 

40 [0072] The prepared poiyurethane dispersion described in Example 4 was then post-extended by loading 351.0 g 
of the poiyurethane dispersion (102.5 g NV, 0.0304equivalents acid) to a suitable reactor and adding 4.1 g (0.0304eq.) 
Heloxy 68 4 and 100.0 g deionized water. The mixture was heated to 90*0. The temperature was held there for about 
five hours, after which the measured AN/AV of 4.9 mg KOH/g. NV indicated the epoxy/acid reaction was 84% theo. 
complete. The non-volatiles were measured at 23.3%. 

45 

Example 8 

Post-Extended Anionic Aqueous Poiyurethane Dispersion 

so [0073] The prepared poiyurethane dispersion described in Example 4 was then post-extended by loading 351 .0 g 
of the poiyurethane dispersion (98.0 g NV, 0.0332 equivalents acid) to a suitable reactor and adding 3.9 g (0.0229eq.) 
Heloxy 107 5 and 99.7 g deionized water. The mixture was heated to 90°C. The temperature was held there for about 
five hours, after which the measured AN/AV of 8.2mg KOH/g. NV indicated the epoxy/acid reaction was 80% theo. 
complete. The non-volatiles were measured at 23.1%. 

55 
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Example 9 

Post-Extended Anionic Aqueous Polyurethane Dispersion 

s [0074] The polyurethane resin was prepared by loading suitable reactor with 476.7 g (0.6807 equivalents) polyester 1 , 
65.5 g (0.9776 equivalents) dimethylolpropionic acid, 1 97.3 g (1 .7759 equivalents) isophorone diisocyanate, and 333.3 
g methyl isobutyl ketone. The contents of the reactor were heated to reflux (124°C). The reaction was allowed to 
proceed at reflux for five hours. The measurement of residual isocyanate indicated then that all of the hydroxyl groups 
had been consumed. The heat was turned off and the batch was cooled to about 73°C, 14.0 g (0.1 33 moles) dieth- 

10 anolamine were added. After stirring for five minutes, 43.5 g (0.489eq.) N.N-dimethylethanolamine were added. After 
mixing, 2112.7 g deionized water were added over the period of about 15 minutes. Heat was then applied and the 
distillate was removed until the temperature reached 99.5°C. The batch was coded and 171.2 g butanol were added. 
The weight non-volatiles (NV)=29.3, and acid number per non-volatile (AN/NV)= 38 mg KOH/g NV. 
[0075] The prepared polyurethane dispersion was then post-extended by loading 1023.0 g of the polyurethane dis- 

is persion (300.0 g NV, 0.203 equivalents acid) to a suitable clean reactor and adding 30.0 g (0.194 eq.) Heloxy 5048 3 . 
The mixture was heated to 89°C for about two hours. A total of 71 5.7 g deionized water was added during the reaction 
and after the reaction to keep the batch fluid, the measured AN/NV of 6.0 mg KOH/g. NV indicated the epoxy/acid 
reaction was 87% theo. complete. The non-volatiles were measured at 15.4%. 

20 Example 10 

Post-Extended Anionic Aqueous Polyurethane Dispersion 

[0076] The polyurethane resin was prepared by loading a suitable reactor with 844.5 g (1 .255 equivalents) polyester 6 , 
25 1 1 4.7 g (1 .71 2 equivalents) dimethylolpropionic acid, 29.8 g (0.573 equivalents) neopentyl glycol, 420.0 g (3.784 equiv- 
alents) isophorone diisocyanate, 113.2 g methyl ethyl ketone, and 281.4 g methyl amyl ketone. The contents of the 
reactor were heated to reflux (1 27°C). the reaction was allowed to proceed at reflux for about four hours. A mixture of 
150.0 g methyl ethyl ketone and 150.0 g methyl amyl ketone were added. After another hour, the measurement of 
residual isocyanate indicated then that all the hydroxyl groups had been consumed. 32.7 g (0.732 equivalents) trimeth- 
30 ylolpropane were added and the reaction was allowed to proceed for an hour. The batch was cooled and 153.0 g 
ethylene glycol monobutyl ether followed by 30.5 g N-N-dimethylethanolamine and 1 41 .3 g deionized water were add- 
ed. After mixing, 2400 g deionized water were added over 45 minutes. The weight non-volatiles (NV)=30.6, and acid 
number per non-volatile (AN/N V)=34.3 mg KOH/ g NV. 

[0077] The prepared polyurethane dispersion was then post-extended by loading 1 500.0 g of the polyurethane dis- 
35 persion (459.6 g NV, 0.281 equivalents acid) to a suitable clean reactor and adding 19.1 g (0.108eq.) DER 736 2 and 
300.0 g deionized water. The mixture was heated to 91°C and the temperature was maintained at about about 91°C 
for about seven and a half hours. The measured AN/NV of 23.6 mg KOH/g. NV indicated the epoxy/acid reaction was 
74% theo. complete. The non-volatiles were measured at 26.1%. 

40 Example 11 

Post-extended Anionic Aqueous Polyurethane Dispersion 

[0078] The polyurethane resin was prepared by loading a suitable reactor with 844.5 g (1 .255 equivalents) polyester 6 , 
45 114.7 g (1.712 equivalents) dimethylol propionic acid, 29.8 g (0.573 equivalents) neopentyl glycol, 420.0 g (3.784 
equivalents) isophorone diisocyanate, 263.2 g methyl ethyl ketone, and 431.4 g methyl amyl ketone. The contents of 
the reactor were heated to 1 1 0°C. The reaction was allowed to proceed 1 1 0°C for about eight hours, the measurement 
of residual isocyanate indicated then that all hydroxyl groups had been consumed. 32.7 g (0.732 equivalents) trimethylol 
propane were added and the reaction was allowed to proceed for three and a half hours. The batch was cooled and 
50 153.0 g ethylene glycol butyl ether followed by 30.5 g N.N-dimethylethanolamine and 141 .3 g deionized water were 
added. After mixing, 2400 g deionized water were added over one and a half hours. The weight non-volatiles (NV) 
=29.7, and acid number per non-volatile (AN/NV)=36.9mg KOH/ g NV 

Example 12 

55 

Anionic Aqueous Polyurethane Dispersion 

[0079] The polyurethane resin was prepared by loading a suitable reactor with 787.0 g (771 .3 g NV, 1 . 1 02 equivalents) 
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polyester 7 , 110.8 g (1.654 equivjj^ dimethylol propionic acid, 17.6 g (0.338 e^^bnts) neopenty! glycol, 369.5 g 
(3.326 equivalents) isophorone diisocyangate, 596.0 g methyl isobutyl ketone. The contents of the reactor were heated 
to reflux (124°C). The reaction was allowed to proceed at reflux for about four hours, the measurement of residual 
isocyanate indicated then that ail hydroxyl groups had been consumed. The heat was turned off and 15.4 g (0.146 
s moles) diethanolamine were added. After stirring, 37.0 g N,N-dimethylethanolamine (0.41 6eq.) and 21.5 g deionized 
water were added. After mixing, 2830 g deionized water were added. Heat was then applied and the distillate was 
removed until the temperature reached 99.5°C. The batch was cooled and 299.7 g butanol were added. The weight 
non-volatiles (NV)=33.1, and acid number per non-volatile (AN/NV)=36.6 mg KOH/g NV. 

[0080] The prepared polyurethane dispersion was then post-extended by loading 1650.4 g of the polyurethane dis- 
10 persion (546.1 g NV, 0.3562 equivalents acid) to a suitable clean reactor and adding 43.9 g (0.2494eq.) DER 736*. 
The mixture was heated to 90°C and the temperature was maintained at about 90°C for about five and a half hours. 
A total of 369.2 g deionized water was added during the reaction to keep the batch fluid. The measured AN/NV of 15.8 
mg KOH/g NV indicated the epoxy/acid reaction was 76% theo. complete. The non-volatiles were measured at 29.3%. 

15 Example 13 

Anionic Aqueous Polyurethane Dispersion 

[0081] A suitable reactor was loaded with 630.0 g (0.92eq.) polyester 8 , 38.3 g (0.572eq.) dimethylol propionic acid, 
20 12.8 g (0.246eq.) neopentyl glycol, 220.5 g (1 .985eq.) isophorone diisocyanate, 131 .9 g methyl propyl ketone and 52.1 
g methyl ethyl ketone. The mixture was heated under inert gas to 107°C. The temperature was maintained at 107°C 
for four hours at which time the isocyanate content was determined to be 0.24 meq./g. 38.2 g (0.853eq.) trimethylol 
propane. The reaction was allowed to proceed for one hour. The inert gas and heat were then turned off and the 
polyurethane solution was cooled at 100°C. A mixture of 25.5 g dimethylethanolamine and 111 .0 g butanol was added. 
25 A dispersion was then formed with the addition of 2196.2 g deionized water. The measured weight non-volatiles (NV) 
was 27.1% and the measured acid number (AN) was 19mg. KOH per g NV 

Example 14 

30 Anionic Aqueous Polyurethane Dispersion 

[0082] A suitable reactor was loaded with 119 parts polyester 1 , 7.32 parts dimethylol propionic acid, 2.1 parts neo- 
pentyl glycol, 41 parts isophorone diisocyanate, 13.3 parts methyl ethyl ketone and 32.2 parts methyl amyl ketone. 
The mixture was heated under inert gas to reflux (1 32° C). The reflux was maintained for three hours at which time the 
35 isocyanate content was determined to be 0.24 meq./g. The batch was cooled to 100°C and 5.3 parts diethanolamine 
were added. After twenty minutes the inert gas was turned off and a mixture of 3.4 parts dimethylethanolamine and 
1 6 parts deionized water was added. 1 7.9 parts isopropanol were added. A dispersion was then formed with the addition 
of 441 parts deionized water. The measured weight non-volatiles (NV) was 25.1%. 

40 Example 15 

Anionic Aqueous Polyurethane Dispersion 

[0083] A suitable reactor was loaded with 61 parts polyester 1 , 3.77 parts of dimethylolpropionic acid, 1.1 parts neo- 
45 pentyl glycol, 21 parts isophorone diisocyanate, and 25 parts methyl isobutyl ketone. The mixture was heated under 
inert gas to 130°C. The reflux was maintained for four hours at which time the isocyanate content was determined to 
be 0. 1 9 meq./g. 2.81 parts trimeihylolpropane were added. The reaction was allowed to proceed for one half hour. The 
inert gas and heat were then turned of f and the polyurethane solution was cooled to 100°C. A mixture of 2.5 parts 
dimethylethanolamine and 10 parts deionized water were added. The batch was then heated and a total of 47 parts 
so distillate was removed. The heat was then turned off and 1 1 3 parts deionized water and 21 parts butanol were added. 
The measured weight non-volatiles (NV) was 22.8%. 

Preparation and Use of Basecoats 

55 [0084] In the following Examples the units "mils" and "°F" are used. ■■■ stands for seconds, "mils" are converted 
to \im by multiplying by 25,4, and "°F" are converted to °C using the formula °C = (°F-32)*5/9. 
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n 

Examples 16-24: 

[0085] In these examples the anionic aqueous polyurethane dispersion was used as the principal resin without any 
additional rheology control agent. 

Xn^edigftfai ftmn li II 15 u ifi 11 22 

Hydrolac Obron W8487* 19.7 19.7 19.7 19.7 19 # 7 19*7 24.5 

BthyleneglycoX aonobutyl etherl«.5 16. S 16.5 16.5 16 .5 16.5 20.4 
2-Hexyloxyethyl phosphate eater 10 solution (15.0 in Ethylene 
glycol aonobutyl ether) 

(15} 1.8 3.8 3*8 3.8 3.8 3.8 4.8 

Cymel 327 11 (90) 33.3 33.3 33.3 33.3 33.3 33.3 37.2 

The above materials were mixed together. Next were added: 
Example 2(30.13) 149.4 
Example 3(30.82) 146.0 
Example 5(21.01) 214.2 
Example 6(21.86} 205.8 
Example 7(23.32) 193.0 
Example 8(23.1) 194.8 
Example 9(15.4) 
324.5 

The pH of the paints were adjusted with N-ethyl morpholine and 
the viscosities were adjusted with deionized water. 

pH 8.12 8.33 8.05 8.31 8.36 8.26 9.09 

!2 S Fischer 48(")s 47(")s 53(")s 19( f, )s 12(")s 19(">a 37(")s 

Panels were sprayed to a dry basecoat thickness of 12 . 7-17 . 7?lut> 

(0.5-0.7 mils). The panels were flashed for 3-5 minutes in a r 

forced air oven set at 48.9*0 (120 % F). The panels were baked 

for 30 minutes in a 121*C (250 % F) . oven . 

The panels were then judged for metallic effect: 

c value, goniospectrophotometer 172 172 172 180 172 172 210 

Examples 23 and 24: 
Aluminum Slurry 

[0086] The following materials were mixed to form the aluminum slurry: 



Aluminum Pigment (Silberline SS-5251 AR) (62%NV) 
Ethylene glycol monobutyl ether 

2-Hexyloxyethyl phosphate ester 10 solution (15.0% in Ethylene glycol monobutyl ether) 

Isopropanot 

Cymel 327 11 (90%NV) 



207.2 
312.2 
38.3 
321.4 
256.1 
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J* , , » 

Ingredient (%NV) 23 2^ 



Ingredient (%NV) 


23 


2^ 


The following materials were mixed together in or- 


der. 






Aluminum Slurry 


172.0 


172.0 


Example 10 (26.1) 


237.0 




Example 11 (29.7) 




208.4 


Dimethylethanolamine (ml) 


1.7 


2.5 


Deionized water 


400.6 


239.0 


PH 


8.35 


8.09 


viscosity #2 Fisher 


38f)s 


36(")s 



Panels were sprayed to a dry basecoat thickness of 12,7-17.78 jim (0.5-0.7 mils). The flashed for 3-5 minutes in a 
forced air oven set at 48.8°C (120°F) and then coated with a solventborne clearcoat. The panels were baked for 30 
minutes in a 121*C (250°F) oven. The panels were then judged for metallic effect. Example 23 had better metallic 
effect than Example 24. 

[0087] Examples 25-27: In these examples the invention was used as the principal resin with the use of an inorganic 
thickener. 



Thickener Solution 



[0088] A 2% by weight dispersion in deionized water of Laponite RD (available from Laporte, Inc., Saddlebrook, R. 
J.) t a synthetic sodium lithium magnesium silicate hectorite clay, was prepared with stirring. 



Ingredient (%NV) 


25 


26 


27 


Thickener solution (2) 

Cymel 327 11 (90) 

Ethylene glycol monobutyl ether 


100 

22.2 
9.9 


37.4 


200 
22.2 
9.9 


The above materials were mixed together. Next were add- 
ed: 


Example 12 (29.3) 
Example 13(27.1) 


73.0 
100 


460.2 
150 





The following materials were mixed to form the aluminum slurry and then were added to the resin mixture: 





25 


26 


27 


Hyrolac W8487 9 (65) 

2-Hexyloxyethyl phosphate ester 10 solution (15.0 in ethylene glycol monobutyl ether) (15) 
Ethylene glycol monobuty ether 


29.2 
5.7 
14.9 


49.2 
9.6 
41.8 


29.2 
5.7 
14.9 



The pH was adjusted with N-ethyJ morpholine and the viscosity with deionized water: 



PH 


7.97 


8.03 


8.16 


viscosity, #2 Fisher 


39 C)s 


44(')s 


45(")S 



Panels were sprayed to a dry basecoat thickness of 12.7-17.78 jim (0.5-0.7mils). The flashed for 3-5 minutes in a 
forced air oven at 48.9°C (1 20° F) and then coated with a solventborne clearcoat. The panels were baked for 30 minutes 
in a 121°C (250°F) oven. The panels were then judged for metallic effect: 



c value, goniospectrophotometer 


205 


195 


180 



10 



Examples 28-30: In these exampl 
Aluminum Slurry 

5 [0089] The following materials were mixed to form the aluminum slurry: 
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invention was used as a rheology control ^^ve with another principal resin. 



Obron Hyrolac W8487 9 (65%NV) 
Cymel 327 11 (90%NV) 
Ethylene glycol monobutyl ether 

2-Hexyloxyethyl phosphate esterJO solution(i5.0 in ethylene giycoi monobutyl ether) (15%NV) 



110.2 
167.4 
91.8 

21.6 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



Ingredient (%NV) 


28 


29 


30 


Example 14(25.1) 


159.4 


119.5 




Example 9 (15.4) 


69.4 


129.8 




Example 15(22.8) 






219.6 


Aluminum Slurry 


86.9 


86.9 


86.9 



the pH of the paints were adjusted with N-ethyl morpholine and the viscosities were adjusted with Dl water. 



pH 


7.92 


7.61 


8.29 


viscosity, #2 Fisher 


36(")s 


33(")s 


30(") 



Panels were sprayed to a dry basecoat thickness of 12.7-17.78 jim (0.5-0.7mils). The flashed for 3-5 minutes in a 
forced air oven at 48.9°C (1 20° F) and then coated with a solventborne clearcoat. The panels were baked for 30 minutes 
in a 121°C (250°F) oven. The panels were then judged for metallic effect: 



c value, goniospectrophotometer 


172 


180 


<150* 



*unaceptable appearance due to strike-in 

1. The polyester was the reaction product of 148.5 parts dimer fatty acid (Empol 1010 from Emery Group, Hendel 
Corporation, Cincinnati, OH), 148.5 parts adipic acid and 183 parts 1 ,6-hexanediol. The measured NV=98.6%, 
AN/NV=7.2mg KOH per g NV. 

2. DER 736 is the diglycidyl ether of polypropylene oxide with weight per epoxide (WPE)=1 70-205. (Dow Chemical 
Co., Midland, Michigan. 

3. Heloxy 5048 is the triglycidyl ether of trimethylolpropane with a weight per epoxide of 145-165. It is available 
from Rhone-Poulenc, Performance Resins & Coatings Division, Louisville, Kentucky. 

4. Heloxy 68 is the diglycidyl ether of neopentyl glycol with a weight per epoxide of 130-140. It is available from 
Rhone-Poulenc, Performance Resins & Coatings Division, Louisville, Kentucky. 

5. Heloxy 107 is the diglycidyl ether of cyclohexanedimethanol with a weight per epoxide of 1 55-165. It is available 
from Rhone-Poulenc, Performance Resins & Coatings Division, Louisville, Kentucky. 

6. The polyester was the reaction product of 562.9 parts dimer fatty acid (Empol 1010 from Emery Group, Henkel 
Corporation, Cincinnati, OH), 97.2 parts neopentyl glycol, and 81.4 parts cyclohexanedimethanol. The theoretical 
weight per hydroxy I was 673. 

7. The polyester was the reaction product of 302.5 parts dimer fatty acid (Empol 1010 from Emery Group, Henkel 
Corporation, Cincinnati, OH), 86.0 parts isophthalic anhydride, and 160.5 parts 1,6-hexanediol. The theoretical 
weight per hydroxyl was 714. 

8. The polyester was the reaction product of 302.5 parts dimer fatty acid (Empol 1010 form Emery Group, Henkel 
Corporation, Cincinnati, OH), 86.0 parts isophthalic anhydride, and 160.5 parts 1.6- hexanediol. The theoretical 
weight per hydroxyl was 680. 

9. Obron Hyrolac W8487 was obtained from Eckart Werke, Guentersthal, Germany and is an aluminum flake 
pigment which is 65% NV by weight and has been chemically passified for use in water. 

10. 2-Hexyloxyethyl phosphate ester is available as Phosphate ester VC3419 from Mobil Chemical Co. 

11 . Cymel 327 is a melamine crosslinker available from American Cyanamid Co., Wayne, NJ. 



Claims 
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1 . A method of coating a substrate with multiple layers of a coating comprising applying a basecoat on the substrate 
prior to applying at least one clearcoat on said basecoat wherein the basecoat comprises an aqueous anionic 

s polyurethane dispersion produced by a process comprising the steps of 

(a) preparing a polyurethane resin having carboxylic acid groups, 

(b) completely or partially neutralizing the said polyurethane resin with a tertiary amine or a tertiary aminoal- 
10 cohol to obtain a completely or partially neutralized polyurethane resin, 

(c) dispersing the said neutralized polyurethane resin in water to obtain a polyurethane dispersion, 

(d) adding to the said polyurethane dispersion an organic compound having at least two oxirane groups, and 

1$ 

(e) reacting the carboxylic acid groups of the dispersed polyurethane resin with the said organic compound 

wherein the molar ratio of carboxylic acid groups to epoxide groups is from 20:1 to 1:1 and the reaction between 
the carboxylic acid groups and the oxirane groups is carried from 30% to 100% of the theoretical completion. 

20 

2. A method according to claim 1, wherein the polyurethane resin having carboxylic acid groups is produced by 
reacting 

i) an organic compound having at least two reactive hydrogen functionalities and 

25 

ii) an organic compound having at least one acid group and at least two active hydrogen functionalities with 

iii) a polyisocyanate. 

30 3. A method according to claim 2 , wherein the reactive hydrogen functionalities of (i) are selected from the group 
consisting of hydroxyl groups, amino groups and mixtures thereof. 

4. A method according to claim 3, wherein the organic compound (i) is a polyol having a hydroxyl functionality of from 
2 to 6. 

35 

5. A method according to claim 4, wherein the polyol is selected from the group of polyester polyols with a hydroxyl 
functionality of from 2 to 3 and a molecular weight of from 400 to 5,000, a diol with a molecular weight of from 62 
to 400 and mixtures thereof. 

40 6. A method according to claim 2, wherein the organic compound (ii) has at least one carboxylic acid group and at 
least two active hydroxyl groups. 

7. A method according to claim 6, wherein the organic compound (ii) is a dihydroxycarboxylic acid. 

45 8. A method according to claim 7, wherein the organic compound (ii) is selected from the group consisting of 2,2-di 
(hydroxymethyl)acetic acid, 2,2-di(hydroxymethyl)propionic acid, 2,2-di(hydroxymethyl)butyric acid and 2,2-di(hy- 
droxymethyl)pentanoic acid. 

9. A method according to claim 2, wherein the polyisocyanate (iii) is an aliphatic or cycloaliphatic diisocyanate. 

50 

10. A method according to claims 1 to 9 wherein the organic compound having at least two oxirane groups is selected 
from the group consisting of a diglycidyl ether of a diol, a diglycidyl ether of a bisphenol, a triglycidyl ether of a triol, 
a derivative of a cyclohexeneoxide and mixtures thereof. 

ss 1 1 , a method according to claims 1 to 1 0, wherein the organic compound having at least two oxirane groups is selected 
from the group consisting of diglycidyl ethers of 1,4-butanediol, neopentyl glycol, diethylene glycol, polyethylene 
glycol, propylene glycol, 2 ( 2,4-trimethyl-1,3-pentanediol, 1 ,6-hexanediol, cyclohexanedimethanol, bisphenol, and 
resorcinol; triglycidylethers of trimethylolethane, trimethylolpropane, and glycerine; and cyclohexene oxide deriv- 
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atives with two or more oxira^^aups; and mixtures thereof. 

A method according to claims 1 to 11, wherein the organic compound having at least two oxirane groups is an 
oligomer or polymer. 

A basecoat comprising a mixture of 

A) an aqueous anionic polyurethane dispersion produced by a process comprising the steps of 

(a) preparing a polyurethane resin having carboxylic acid groups, 

(b) completely or partially neutralizing the said polyurethane resin with a tertiary amine or a tertiary ami- 
noalcohol to obtain a completely or partially neutralized polyurethane resin, 

(c) dispersing the said neutralized polyurethane resin in water to obtain a polyurethane dispersion, 

(d) adding to the said polyurethane dispersion an organic compound having at least two oxirane groups, 
and 

20 (e) reacting the carboxylic acid groups of the dispersed polyurethane resin with the said organic compound 

wherein the molar ratio of carboxylic acid groups to epoxide groups is from 20:1 to 1:1 and the reaction between 
the carboxylic acid groups and the oxirane groups is carried from 30% to 100% of the theoretical completion, 

25 B) a crosslinker selected from the group consisting of acrylics, polyesters, alkyds, epoxies, aminoplast resins, 

blocked polyisocanates and mixtures thereof, and 

C) additives selected from the group consisting of resins, catalysts, wetting agents, conditioning agents, thick- 
eners, rheology control agents, UV-light stabilizers, plasticizers, f ungizides and mixture thereof. 

30 

14. An aqueous anionic polyurethane dispersion produced by a process comprising the steps of 

(a) preparing a polyurethane resin having carboxylic acid groups, 

35 (b) completely or partially neutralizing the said polyurethane resin with a tertiary amine or a tertiary aminoal- 

cohol to obtain a completely or partially neutralized polyurethane resin, 

(c) dispersing the said neutralized polyurethane resin in water to obtain a polyurethane dispersion, 

40 (d) adding to the said polyurethane dispersion an organic compound having at least two oxirane groups, and 

(e) reacting the carboxylic acid groups of the dispersed polyurethane resin with the said organic compound 
in the absence of polyamines 

45 wherein the molar ratio of carboxylic acid groups to epoxide groups is from 20:1 to 1 :1 and the reaction between 

the carboxylic acid groups and the oxirane groups is carried from 30% to 100% of the theoretical completion. 



Patentanspruch© 

so 

1. Verfahren zur Lackierung eines Substrats mit mehreren Lackschichten, bei dem man auf ein Substrat einen Ba- 
sislack und darauf dann mindestens einen Klarlack aufbringt, wobei der Basislack eine waGrige Dispersion eines 
anionischen Polyurethans, hergestellt nach einem Verfahren, bei dem man: 

55 (a) ein Carbonsauregruppen enthaltendes Polyurethanharz herstellt, 

(b) das Polyurethanharz zumindest teilweise mit einem tertiaren Amin oder einem tertiaren Aminoalkohol neu- 
tralisiert, wobei man ein zumindest teilweise neutralisiertes Polyurethanharz erhalt, 

(c) das neutralisierte Polyurethanharz in Wasser dispergiert, wobei man eine Polyurethandispersion erhalt, 



12. 

5 

13. 

10 
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(d) der Polyurethandispi 
setzt, und 




eine mindestens zwei Oxirangruppen enl 




te organische Verbindung zu- 



(e) die Carbonsauregruppen des dispergierten Polyurethanharzes mit der organischen Verbindung umsetzt, 

wobei das Molvemaltnis von Carbonsauregruppen zu Epoxidgruppen 20:1 bis 1:1 betragt und die Reaktion zwi- 
schen den Carbonsauregruppen und den Oxirangruppen bis zu einem theorettschen Umsatz von 30% bis 100% 
durchgefuhrt wird, enthalt. 

2. Verfahren nach Anpruch 1, bei dem die Herstellung des Carbonsauregruppen enthaltenden Polyurethanharzes 
dadurch erfolgt, daG man 

i) eine organische Verbindung mit mindestens zwei reaktiven Wasserstoff enthaltenden Funktionalitaten und 

ii) eine organische Verbindung mit mindestens einer Sauregruppe und mindestens zwei reaktiven Wasserstoff 
enthaltenden Funktionalitaten mit 

iii) einem Polyisocyanat 



3. Verfahren nach Anspruch 2, bei dem man die reaktiven Wasserstoff enthaltenden Funktionalitaten von (i) aus der 
Gruppe bestehend aus Hydroxylgruppen, Aminogruppen und Gemischen daraus auswahlt. 

4. Verfahren nach Anspruch 3, bei dem man als organische Verbindung (i) ein Polyol mit einer Hydroxylfunktionalitat 
von 2 bis 6 einsetzt. 

5. Verfahren nach Anspruch 4, bei dem man das Polyol aus der Gruppe der Polyesterpolyole mit einer Hydroxylfunk- 
tionalitat von 2 bis 3 und einem Molekulargewicht von 400 bis 5.000, einem Diol mit einem Molekulargewicht von 
62 bis 400 und Gemischen daraus auswahlt. 

6. Verfahren nach Anspruch 2, bei dem man eine organische Verbindung (ii) mit mindestens einer Carbonsauregrup- 
pe und mindestens zwei aktiven Hydroxylgruppen einsetzt. 

7. Verfahren nach Anspruch 6, bei dem man als organische Verbindung (ii) eine Dihydroxycarbonsaure einsetzt. 

8. Verfahren nach Anspruch 7, bei dem man die organische Verbindung (ii) aus der Gruppe bestehend aus 2,2-Di 
(hydroxymethyl)essigsaure, 2,2-Di(hydroxymethyl)propionsaure, 2,2-Di(hydroxymethyl)buttersaure und 2,2-Di 
(hydroxymethyl)pentansaure auswahlt. 

9. Verfahren nach Anspruch 2, bei dem man als Polyisocyanat (iii) ein aliphatisches oder cycloaliphatisches Diiso- 
cyanat einsetzt. 

10. Verfahren nach den Anspruchen 1 bis 9, bei dem man die mindestens zwei Oxirangruppen enthaltende organische 
Verbindung aus der Gruppe bestehend aus einem Diglycidylether eines Diols, einem Diglycidylether eines Bis- 
phenols, einem Triglycidylether eines Triols, einem Cyclohexenoxid-Derivat und Gemischen daraus auswahlt. 

11. Verfahren nach den Anspruchen 1 bis 10, bei dem man die mindestens zwei Oxirangruppen enthaltende organi- 
sche Verbindung aus der Gruppe bestehend aus Diglycidylethern von 1 ,4-Butandiol, Neopentylglykol, Diethylen- 
glykol, Polyethylenglykol, Propylenglykol, 2,2,4-Trimethy1-1,3-pentandiol, 1,6-Hexandiol, Cyclohexandimethanol, 
Bisphenol und Resor-cin; Triglycidylethem von Trimethylolethan, Trimethylolpropan und Glycerin; Cyclohexen- 
oxid-Derivaten mit zwei oder mehr Oxirangruppen und Gemischen daraus auswahlt. 

12. Verfahren nach den Anspruchen 1 bis 11, bei dem man als mindestens zwei Oxirangruppen enthaltende Verbin- 
dung ein Oligomer oder Polymer einsetzt. 

13. Basislack, enthaltend eine Mischung aus 



umsetzt. 



A) einer waGrigen Dispersion eines anionischen Polyurethans, hergestellt nach einem Verfahren, bei dem 
man: 
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3^P^n enthaftendes Polyurethanharz herstellt,^^ 

iharz zumindest teilweise mit einem tertiaren Aminoror < 



(a) ein Carbonsaured 

(b) das Polyurethanharz" zumindest teilweise mit einem tertiaren Amin^EKTr einem tertiaren Aminoalkohol 
neutralisiert, wobei man ein zumindest teilweise neutralisiertes Polyurethanharz erhalt, 

(c) das neutralisierte Polyurethanharz in Wasser dispergiert, wobei man eine Polyurethandispersion er- 
halt, 

(d) der Polyurethandispersion eine mindestens zwei Oxirangruppen enthaltende organische Verbindung 
zusetzt, und 

(e) die Carbonsauregruppen des dispergierten Potyurethanharzes mit der organischen Verbindung um- 
setzt, 



10 



wobei das Morverhaitnis von Carbonsauregruppen zu Epoxidgruppen 20:1 bis 1:1 betragt und die Reaktion 
zwischen den Carbonsauregruppen und den Oxirangruppen bis zu einem theoretischen Umsatz von 30% bis 
1 00% durchgef uhrt wird, 

B) einem Vernetzer aus der Gruppe bestehend aus Acrylverbindungen, Polyestern, Alkyden, Epoxiden, Ami- 
is noplastharzen, blockierten Polyisocyanaten und Gemischen daraus sowie 

C) Additiven aus der Gruppe bestehend aus Harzen, Katalysatoren, Netzmitteln, Stellmitteln, Verdickem, rheo- 
logiesteuernden Mitteln, UV-Lichtschutzmitteln, Weichmachern, Fungiziden und Gemischen daraus. 

14. WaBrige Dispersion eines anionischen Polyurethans, hergestellt nach einem Verfahren, bei dem man: 

20 

(a) ein Carbonsauregruppen enthaltendes Polyurethanharz herstellt, 

(b) das Polyurethanharz zumindest teilweise mit einem tertiaren Amin oder einem tertiaren Aminoalkohol neu- 
tralisiert, wobei man ein zumindest teilweise neutralisiertes Polyurethanharz erhalt, 

(c) das neutralisierte Polyurethanharz in Wasser dispergiert, wobei man eine Polyurethandispersion erhalt, 
25 (d) der Polyurethandispersion eine mindestens zwei Oxirangruppen enthaltende organische Verbindung zu- 
setzt, und 

(e) die Carbonsauregruppen des dispergierten Polyurethanharzes in Abwesenheit von Polyaminen mft der 
organischen Verbindung umsetzt, 

30 wobei das Molverhaltnis von Carbonsauregruppen zu Epoxidgruppen 20:1 bis 1:1 betragt und die Reaktion zwi- 

schen den Carbonsauregruppen und den Oxirangruppen bis zu einem theoretischen Umsatz von 30% bis 100% 
durchgefuhrt wird. 



35 Revendicatlons 

1 . Methode de revetement d'un substrat avec des couches multiples d'un revetement comprenant I'application d'une 
couche de fond sur le substrat d'au moins une couche transparente sur ladite couche de fond, dans laquelle la 
couche de fond comprend une dispersion de polyurethanne anionique aqueuse produite par un procede compre- 

40 nant les Stapes consistant k 

(a) preparer une resine de polyurethanne renfermant des groupes acide carboxylique, 

(b) neutraliser complement ou partiellement ladite resine de polyurethanne avec une amine tertiaire ou un 
amino-atcool tertiaire pour obtenir une r6sine de polyurethanne compfetement ou partiellement neutralisee, 

(c) disperser ladite resine de polyurethanne neutralisee dans I'eau pour obtenir une dispersion de polyure- 
thanne, 

(d) ajouter k ladite dispersion de polyurethanne un compose organique renfermant au moins deux groupes 
oxirane, et 

(e) faire reagir les groupes acide carboxylique de la resine de polyurethanne dispersee avec ledit compose 
organique 

ou le rapport molaire entre les groupes acide carboxylique et les groupes epoxyde est de 20:1 k 1 :1 et la reaction 
entre les groupes acide carboxylique et les groupes oxirane est realisee k entre 30% et 60% de I'ach6vement 
theorique. 

55 

2. Methode selon la revendication 1, dans laquelle la resine de polyurethanne renfermant des groupes acide car- 
boxylique est produite en faisant r6agir 



45 
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i) un compost organiqu^^ermant au moins deux fonctionnalite k hyd^fce reactif et 

ii) un compost organique rent ermant au moins un groupe acide et au moh^roux fonctionnalites k hydrogene 
actif avec 

iii) un polyisocyanate. 

5 

3. Methods selon la revendication 2, dans laquelle les fonctionnalites k hydrogdne reactif de (i) sont choisies parmi 
le groupe constitue de groupes hydroxy, de groupes amino et de leurs melanges. 

4. Methode selon la revendication 3, dans laquelle le compose organique (i) est un polyol prSsentant une fonction- 
io nalite hydroxy de 2 k 6. 

5. Methods selon la revendication 4, dans laquelle le polyol est choisi parmi le groupe de polyesterpolyols ayant une 
fonctionnalite hydroxy de 2 k 3 et un poids moleculaire de 400 k 5 000, d'un diol ayant un poids moieculaire de 
62 k 400 et de leurs melanges. 

15 

6. M6thode selon la revendication 2, dans laquelle le compost organique (ii) renferme au moins un groupe acide 
carboxylique et au moins deux groupes hydroxy actifs. 

7. Methode selon la revendication 6, dans laquelle le compose organique (ii) est un acide dihydroxycarboxylique. 

20 

8. Methode selon la revendication 7, dans laquelle le compose organique (ii) est choisi parmi le groupe constitue de 
Pacide 2,2-di(hydroxym6thyl)acetique, de Pacide 2,2-di(hydroxymethyl)propionique, de Pacide 2,2-di(hydroxym6- 
thyl)butyrique et de Pacide 2,2-di(hydroxym6thyl)pentanoique. 

25 9. Methode selon la revendication 2, dans laquelle le polyisocyanate (iii) est un diisocyanate aliphatique ou cycloa- 
liphatique. 

10. Methode selon les revendications 1 k 9, dans laquelle le compose organique renfermant au moins deux groupes 
oxirane est choisi-parmi le groupe constitue d'un ether diglycidylique d'un diol, d'un ether diglycidylique d'un bis- 

30 phenol, d'un ether triglycidylique d'un triol, d'un derive d'un cyclohexdne-oxyde et de leurs melanges. 

11 . Methode selon les revendications 1 & 10, dans laquelle le compost organique renfermant au moins deux groupes 
oxirane est choisi parmi le groupe constitue d'ethers diglycidyliques, du 1,4-butanediol, du neopentylglycol, du 
dtethylfcneglycol, du polyethyieneglycol, du polypropyieneglycol, du 2 l 2,4-trimethyl-1,3-pentanediol, du 1,6-hexa- 

35 nediol, du cyclohexanedimethanol, du bisphenol et du resorcinol ; d'ethers triglycidyliques du trimethyloiethane, 

du trimethylolpropane et de la glycerine ; et de derives du cyclohexene-oxyde ayant deux groupes oxirane ou 
plus ; et de leurs melanges. 

12. Methode selon les revendications 1 k 11, dans laquelle le compose organique renfermant au moins deux groupes 
40 oxirane est un oligomfere ou un polym&re. 

13. Couche de fond comprenant un melange de 

A) une dispersion de polyurethanne anionique aqueuse produite par un procede comprenant les etapes con- 
45 sistanta 

(a) preparer une r6sine de polyurethanne renfermant des groupes acide carboxylique, 

(b) neutraliser compietement ou partiellement ladite resine de polyurethanne avec une amine tertiaire ou 
un amino-alcool tertiaire pour obtenir une resine de polyurethanne complement ou partiellement neu- 

so tralis6e, 

(c) disperser ladite r6sine de polyurethanne neutralisee dans I'eau pour obtenir une dispersion de polyu- 
rethanne, 

(d) ajouter k ladite dispersion de polyurethanne un compose organique renfermant au moins deux groupes 
oxirane, et 

S5 (e) faire reagir les groupes acide carboxylique de la r6sine de polyurethanne dispersee avec ledit compose 

organique 



ou le rapport molaire entre les groupes acide carboxylique et les groupes 6poxyde est de 20:1 & 1:1 et la 
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reaction entre les groupi 




le carboxylique et les groupes oxirane ei 




is6e k entre 30% et 100% de 



I'ach&vement theorique, 

B) un agent de reticulation choisi parmi le groupe constitue d'acryliques, de polyesters, d'alkydes, de resines 
epoxy, de r6sines aminoplaste, de polyisocyanates bloques et de leurs melanges, et 

C) des additifs choisis parmi le groupe constitue, de r6sines, de catalyseurs, d'agents mouillants, d'agents de 
conditionnement, d'agents epaississants, d'agents r6gulants la rheologie, de stabilisants k la lumtere UV, de 
plastifiants, de fongicides et de leurs melanges. 

14. Dispersion de polyurethanne anionique aqueuse produit par un proc6d6 comprenant les stapes consistant k 

(a) preparer une resine de polyurethanne renfermant des groupes acide carboxylique, 

(b) neuiraiiser compietement ou partieilement iadite resine de polyurethanne avec une amine tertiaire ou un 
amino-alcool tertiaire pour obtenir une resine de polyurethanne complement ou partieilement neutralisee, 

(c) disperser ladite resine de polyurethanne neutralist dans I'eau pour obtenir une dispersion de polyure- 
thanne, 

(d) ajouter k ladite dispersion de polyurethanne un compose organique renfermant au moins deux groupes 
oxirane, et 

(e) faire r6agir les groupes acide carboxylique de la resine de polyurethanne dispersee avec ledit compose 
organique en I'absence de polyamines 



ou le rapport molaire entre les groupes acide carboxylique et les groupes epoxyde est de 20:1 £1:1 et la reaction 
entre les groupes acide carboxylique et les groupes oxirane est r6alisee k entre 30% et 1 00% de Tachdvement 
theorique. 



